Objectives: Targeted Training in Illness Management (TTIM) focuses on enhancing care engagement for people living with serious mental illness and diabetes. This secondary analysis from a 60-week, randomized controlled trial of TTIM versus treatment as usual evaluated racial subgroup outcomes. Method: Demographics, clinical characteristics, and diabetes status were evaluated for those self-identifying as non-Hispanic White, African American, and Hispanic. Longitudinal response to TTIM was evaluated using a multiple domain risk index. Due to their small sample size; those identifying as Hispanic were excluded from this analysis. Results: Non-Hispanic White participants had greater baseline socioeconomic advantages. Baseline risk scores, glycosylated hemoglobin (HbA1c) values, and HbA1c differences over time were similar for African American and non-Hispanic White participants. Conclusions and Implications for Practice: African American participants living with serious mental illness and diabetes receiving TTIM did as well as non-Hispanic White participants. Inclusive approaches that feature peer support and are situated in safety-net health care settings need to be further investigated with respect to potentially impacting health disparities.
Individuals living with serious mental illness die sooner than do those without serious mental illness (Barnett et al., 2007; Carney, Jones, & Woolson, 2006; Miller, Paschall, & Svendsen, 2006; Saha, Chant, & McGrath, 2007; van Winkel et al., 2008) . Racial minorities living with serious mental illness fare more poorly compared with their nonminority counterparts, due to multiple factors, including lower socioeconomic status, reduced access to care, worse health education, and poorer treatment adherence (Faulkner & Cohn, 2006; Keenan et al., 2013; Phillips et al., 2015) . Note. SEP first PC ϭ neighborhood socioeconomic position, first principal component of six variables (indicator of socioeconomic position); AHA ϭ American Heart Association; BHLS ϭ Basic Health Literacy Scale; CGI ϭ Clinical Global Impression; MADRS ϭ Montgomery-Asberg Depression Rating Scale; BPRS ϭ Brief Psychiatry Rating Scale; GAF ϭ Global Assessment of Functioning; SF-36 ϭ Short-Form 36 (general health status); HbA1c ϭ glycosylated hemoglobin; HbA1c risk score ϭ likelihood of change in HbA1c given baseline characteristics important regarding change; BP ϭ blood pressure; BMI ϭ body mass index; AUDIT ϭ Alcohol Use Disorders Identification Test; DAST-10 ϭ Drug Abuse Screening Test-10-item version. a Data from 2 participants who described their race/ethnicity as "other" are not displayed. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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Promoting active self-management in those with chronic medical and psychological illnesses may improve health outcomes (Bartels et al., 2004; Loh, Meyer, & Leckband, 2006; McGinty, Baller, Azrin, Juliano-Bult, & Daumit, 2016; McKibbin et al., 2006) . Few practical and effective treatment models exist that prioritize self-management of mental and medical disorders concurrently (Bartels et al., 2004; Loh et al., 2006; McGinty et al., 2016; McKibbin et al., 2006; M. Sajatovic et al., 2011; Steinberg, Ziedonis, Krejci, & Brandon, 2004; Weber & Wyne, 2006) . Targeted Training in Illness Management (TTIM) is a novel behavioral approach that focuses on enhancing mental health and medical care engagement simultaneously, including the use of peer educators to model behavioral changes. In a recent randomized controlled trial (RCT) evaluating TTIM versus treatment-as-usual (TAU), TTIM was associated with improved psychiatric symptoms, functioning, and diabetes knowledge compared with TAU. Although overall group mean glycosylated hemoglobin (HbA1c) values were not different between individuals randomized to TTIM versus TAU, in post hoc analyses among individuals within recommended American Diabetes Association HbA1c targets adjusted for high comorbidity at baseline (53%), TTIM had minimal HbA1c 60-week change, whereas TAU worsened. (Sajatovic et al., 2017) .
Understanding how race may be related to outcomes in selfmanagement research may help inform future efforts to reduce serious mental illness health disparities. This secondary analysis from a prospective RCT in individuals with serious mental illness and comorbid diabetes evaluated outcomes among minority subgroups. A supplemental health risk characterization in individuals with serious mental illness and comorbid diabetes that incorporates multiple health domains relevant to minorities may help advance care and reduce health disparities.
Method
Data derived from a 60-week, prospective RCT testing TTIM (N ϭ 100) compared with TAU (N ϭ 100). The study was conducted in a safety-net primary care setting with the mission of caring for all county residents regardless of ability to pay. In this secondary analysis, outcome assessments comparing racial subgroups were conducted at baseline (prior to randomization), 30-weeks. and 60-weeks follow-up.
TTIM Intervention
TTIM combines psychoeducation, problem identification, goal setting, behavioral modeling, and care linkage designed for individuals with serious mental illness and comorbid diabetes. In Step 1, 12 group-format, in-person sessions (6 to 10 participants per group) were codelivered over 12 weeks by a peer educator with serious mental illness and comorbid diabetes and a nurse educator. Topics included stigma, communicating with providers, nutrition, monitoring for diabetes and serious mental illness complications, and action planning to avoid relapse. In Step 2, participants had brief (10 min to 15 min) telephone maintenance sessions every 1 to 3 months (over 48 weeks) with peer educators and nurse educators.
TAU
Most (79%) of the sample received medical care within the safety-net system, whereas 46% received mental health care within the safety-net system.
Measures
Baseline demographic and clinical variables, including selfidentified race, were collected, and literacy screening was performed (Home et al., 2014) . The Charlson Comorbidity Index evaluated self-reported medical burden (Meduru et al., 2007) . Diabetes knowledge was measured with the Diabetes Knowledge Test (Fitzgerald et al., 1998) .
Physical Health Outcomes
General health status. The Short Form-36 Health Survey (SF-36) is a self-report assessment of general health (Ware & Sherbourne, 1992) . Higher scores indicate better health status.
Diabetes control. Diabetes control was evaluated with HbA1c, which indicates relative diabetes control over the previous 3 months.
Data Analysis
Analyses were conducted in SAS software Version 9.2, (SAS Institute Inc., 2010) (R Development Core Team, 2008) , and R software version for 64-bit Windows operating system. The level of significance was defined as ␣ ϭ .05. Descriptive statistics for baseline variables are reported by race. Raw unadjusted means and standard deviations were calculated for HbA1c by race at baseline, 30 weeks, and 60 weeks, as well as Group ϫ Time interaction effects using linear mixed effects analyses. This mixed effects model also included main effects for group and time along with a random intercept. Bonferroni corrections adjusted for multiple comparisons. This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Development of an Internal Risk Score
To examine the relationships between likelihood of improving HbA1c versus actual changes in HbA1c levels at 30 weeks and 60 weeks, we developed an internal risk score using TTIM data. Risk scores have both conceptual and statistical advantages over standard single domain measures (such as HbA1c) because they include socioeconomic variables (such as insurance status and health literacy) and go beyond the traditional one-variable-at-a-time analysis of heterogeneous treatment effects (HTEs; Hayward, Kent, Vijan, & Hofer, 2006) . The validity of using an internally developed risk score to assess HTEs when external risk scores are unavailable has recently been demonstrated (Burke, Hayward, Nelson, & Kent, 2014) . Risk scores with a rank order discrimination on the order of a Somers' rank correlation of 0.2 to 0.3 are sufficient to be useful (Hayward et al., 2006) .
Variables for the internal risk model were derived from published studies that examined the independent relationships of sociodemographic and clinical variables with changes in HbA1c (Benoit, Fleming, Philis-Tsimikas, & Ji, 2005; Home et al., 2014; Meduru et al., 2007; Katon et al., 2010) ). Variables were baseline HbA1c, body mass index, diabetes duration, insurance status, insulin use, diabetes complications, comorbidity, age, depression, socioeconomic position(SEP), education and health literacy. The HbA1c at 30 weeks as regressed on the selected variables in a linear model. Missing 30-week values were imputed. Regression weights were applied to the unique set of baseline covariates to calculate individual risk scores. The risk scores were then used to adjust for baseline susceptibility to HbA1c change for each individual in the racial subgroups.
Results

Baseline Differences by Race
Participants self-identified as African American (n ϭ 107; 53.5%), as non-Hispanic White (n ϭ 74; 37%), and as Hispanic (n ϭ 17; 8.5%; see Table 1 ). At baseline, the three subgroups differed on age, education, and neighborhood SEP. Among African American participants, there were more individuals with schizophrenia. Baseline health literacy differed across the three subgroups (p ϭ .0003).
Longitudinal Differences by Race
As there were only 17 Hispanic participants, we included only African American and non-Hispanic White participants in longitudinal analyses. There were no significant HbA1c differences by study arm with respect to race (see Table 2 ), so the arms were combined for internal risk analyses. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
ceptibility to change in HbA1c over time). Figures 2 and 3 display box plots of relationships between HbA1c risk score by decile and HbA1c values for non-Hispanic White and African American participants. Patterns were similar between African American and non-Hispanic White participants. Those whose baseline risk scores were in the higher deciles (8, 9, and 10) tended to have reductions in HbA1c, and those with baseline risk scores in deciles 1 to 7 generally had stable or modest increases in HbA1c. The 60-week patterns were similar to those of 30 weeks but were more muted.
Discussion
This secondary analysis from a recently completed RCT of participants living with serious mental illness-diabetes, examined racial difference in outcomes between a novel self-management program (TTIM) versus TAU. The literature suggests that minorities living with serious mental illness have worse health outcomes than nonminorities with respect to physical health and comorbidity (Keenan et al., 2013; Mangurian, Newcomer, Modlin, & Schillinger, 2016) . In contrast to some studies on comorbidity in people with mental illness (Bartels et al., 2014; Katon et al., 2010) , this sample had a majority (53.5%) of African American participants. This analysis found that non-Hispanic White participants had greater socioeconomic advantage; however, baseline physical health was similar across racial groups.
To consider key social and clinical dimensions of health that might explain differences between racial subgroups, we developed a risk index based upon variables derived from large published samples. Relationships between baseline risk and HbA1c values as well as differences in HbA1c levels at 30 and 60 weeks were similar for African American and non-Hispanic White participants. African American participants responded similarly to non-Hispanic White participants to TTIM. Conclusions regarding clinical implications must be tempered by the fact that overall RCT results did not find differences in TTIM versus TAU on overall HbA1c means (although there were improvements on HbA1c favoring TTIM in individuals who had good to fair baseline glucose control). The TTIM intervention used to engage people living with serious mental illness may overlap with approaches that are known to be helpful in engaging minorities (Kanuch et al., 2016; Levkoff & Sanchez, 2003; Loue & Sajatovic, 2008) . For example, TTIM used peer educators living with serious mental illness and comorbid diabetes and mostly minority status (50% African American, 25% Hispanic) to help deliver the intervention, a strategy that may enhance credibility (Blixen et al., 2015) . Improving selfmanagement skills and self-efficacy could also engage and empower minorities (Weber & Wyne, 2006) .
Limitations include the small number of Hispanics, which precluded use of the risk index in this subgroup. The TTIM interven- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
tion was not offered in Spanish, and thus excluded monolingual Hispanics. Additional limitations include the fact that the study was conducted in a single urban medical setting, and that overall group means on HbA1c were not different in the larger RCT comparing TTIM with TAU. African American participants living with serious mental illness and comorbid diabetes did as well in treatment as non-Hispanic White participants. Inclusive approaches that feature peer support and are situated in safety-net health care settings need to be further investigated with respect to potential to impact health disparities.
